Material and methods. With the aim of analyzing the influence of presence of cirrhosis at baseline on the outcome, we revised the evolution of a cohort of patients with type 1 autoimmune hepatitis, prospectively followed at a single hospital. 139 patients (113 females, 26 males), median age 45.7 years, interquartile range 13-59 years, were followed-up for a median period of 58 months (interquartile range 27-106). Results. At baseline, 55 patients had cirrhosis and they were significantly older, had lower prothrombin activity and serum albumin than patients without cirrhosis. In contrast, patients without cirrhosis had significantly higher bilirubin, AST and ALT levels at diagnosis time. There was no significant difference in the follow-up time between patients with and without cirrhosis at baseline and either in the percentage of patients receiving immunosupresor treatment (80 vs. 91%, respectively) or in the response to therapy (complete response in 82 vs. 95%, respectively). However, patients with cirrhosis had a significantly lower probability of remaining free of cirrhosis complications (49.1% at 102 months, 95%CI, 35.5-67.9% vs. 86.7%, 95%CI, 77.1%-97.5%, respectively) (p = 0.0000) and a significantly lower overall survival at 120 months (67.1%, 95%CI, 51.3-87.6 vs. 94.4%, 95%CI, 86.9-100%, respectively) (p = 0.003) than those without cirrhosis at presentation. Conclusion. Patients with type 1 autoimmune hepatitis and cirrhosis at presentation have a lower survival than those without cirrhosis despite a similar response to treatment.
INTRODUCTION
Autoimmune hepatitis (AIH) is a relapsing chronic liver disease of unknown etiology that appears in genetically predisposed individuals. It is characterized by a female predominance, elevated aminotransferases, hypergammaglobulinemia, circulating autoantibodies, interfase hepatitis on the liver biopsy and a good response to immunosuppressive therapy. 1, 2 An expert panel, the International Autoimmune Hepatitis Group (IAHG) has published 2 reports containing descriptive criteria for the diagnosis 3, 4 and a scoring system to consider patients as having a definite or probable AIH, according to the final revised score. 4 More recently, the IAHG has proposed simplified criteria for the diagnosis, 5 but these are not massively used yet. The efficacy of immunosuppressive treatment (IST) and its impact on the natural history in severe clinical forms of AIH have been recognized for decades based on the results of randomized clinical trials performed many years ago. [6] [7] [8] [9] [10] However, despite the long time past since the first descriptions of the disease, some particular aspects still persist unclear regarding natural history. There is a controversy about the evolution of patients who already present a cirrhotic stage early in the diagnosis time. This is a common situation, observed in 30-40% of patients. 11 Some years ago, Roberts, et al., from the Mayo Clinic in Rochester, USA, analyzed the response to steroid treatment in type 1 AIH and reported that rates of remission, re-lapse after drug withdrawal and treatment failure were comparable in patients with and without cirrhosis at baseline. 12 More importantly, they found that ten-year survival was not different between those with and without cirrhosis at entry. This concept has been sustained since then in reviews by Dr Czaja from Rochester; 2 has not been discussed in the last AASLD practice guidelines 13 and only recently was challenged by the findings by Feld, et al., from Toronto University, in Canada, who observed that patients with cirrhosis at baseline had a lower 10-year survival than those without cirrhosis at presentation. 14 Our hospital harbors 2 Liver Units: one Pediatric and one Adult Liver Unit, working as tertiary Hepatology centers. Thus, we have been able to follow prospectively a large series of AIH patients. In this study, we revised one single-center large cohort of type 1 autoimmune hepatitis patients to analyze the influence of cirrhosis at baseline on the evolution and survival.
MATERIAL AND METHODS
Between 1981 and December 2004, 200 patients were given a diagnosis of AIH at the Hospital Nacional Profesor Alejandro Posadas. Six patients were seropositive for anti-LKM 1 antibodies and were excluded from the analysis because it has been claimed that prognosis of type 2 AIH might be different than type 1 AIH. 15 The other patients were positive for anti-nuclear antibodies (ANA) and/or anti-smooth muscle antibodies (ASMA) and/or anti-neutrophil cytoplasmic antibodies (ANCA) and they were considered for the study and their charts were reviewed. Patients who were positive for anti-mitocondrial antibodies as well were considered as having an overlapping syndrome and excluded from the analysis. Patients who had been diagnosed before 1993 were re-evaluated and only those who fulfilled the descriptive criteria of the IAHG. 3 were included. Since 1993 and later on, we have confirmed the diagnoses of AIH based on the reports of the IAHG. 3, 4 Patients who had been lost to the follow-up or whose outcome (alive, death or liver transplant) were unknown, were contacted by phone or conventional mail (some patients had been referred to our hospital for the diagnostic work-up since other provinces and they are being followed-up at present at their cities by the referring doctors). Those patients who could not be contacted were excluded from further analysis. 139 type 1 AIH patients are in active follow-up or their final outcome is well known and they constitute the population of our study ( Table 1 ).
All the patients were studied for HBsAg by enzyme linked immunosorbent assay (ELISA) and were negative. All the patients were studied for anti-HCV using second or third generation ELISA and 4 of them were positive. All of them were persistently seronegative for HCV RNA by semi-automated PCR (Cobas Amplicor HCV 2.0®, Roche Molecular Systems). They were treated with IST and a complete response was observed in all of them.
All the histological examinations were performed by the same pathologist (E.A.). Since 1995, the semiquantitative evaluation of the inflammatory activity (grading) and fibrosis (staging) was done using the Ishak classification. 16 All the liver biopsy specimens studied before 1995, originally analyzed through the Knodell score, 17 were re-evaluated and classified according to Ishak system. Presence of cirrhosis was confirmed by standard histological criteria or, in patients with persistent coagulopathy that did not ameliorate with IST and therefore, liver biopsy was contraindicated, by unequivocal imaging diagnosis.
IST was indicated to those patients who presented necroinflammatory activity at the diagnosis time: increase of AST/ALT levels more than 2-fold the upper normal limit plus hypergammaglobulinemia and moderate to severe interfase hepatitis in the liver biopsy. Patients who did not show inflammatory activity at presentation (normal aminotransferases, portal hepatitis or mild periportal hepatitis in the liver biopsy) were not given IST. Initial treatment consisted of prednisone monotherapy or a combination of prednisone and azathioprine in the usual doses, 2 followed by the tapering of corticosteroids in the usual period until reaching the maintenance dose. After obtaining the remission, we did not indicate steroid withdrawal but maintain patients with the lowest dose able to sustain them without presenting a relapse (usually 4-10 mg/day of prednisone alone or in combination with 50 mg/day of azathioprine). This low-dose prednisone schedule was maintained indefinitely.
Complete response and relapse were defined according to IAHG criteria. 4 Complete response is defined as marked improvement of symptoms and return of serum AST or ALT, bilirubin and immunoglobulin values completely to normal within 1 year and sustained for at least a further 6 months on maintenance therapy (or at least 50% improvement of all liver test results during the first month of treatment, with AST or ALT levels continuing to fall to less than twice the upper normal limit within 6 months during any reductions toward maintenance therapy), or a liver biopsy specimen at some time during this period showing at most minimal activity. Relapse is defined as an increase in serum AST or ALT levels of greater than twice the upper normal limit or a liver biopsy showing active disease, with or without reappearance of symptoms, after a complete response as defined above.
During follow-up, patients underwent a clinical and laboratory (including AST, ALT, bilirubin, albumin, prothrombin time and activity, immunoglobulins) control every 3-6 months. Cirrhotic patients underwent an abdominal ultrasonography and α-feto protein level assessment every 6 months and an upper endoscopy at baseline for screening of esophageal varices.
For the analysis of our aim, patients were separated in 2 groups: presence or absence of cirrhosis at the diagnosis time. The end points were:
• Occurrence of cirrhosis complications during the follow-up: ascites, hemorrhage associated with portal hypertension, portosystemic encephalopathy and bacterial infections. Events like ascites or encephalopathy that were present in the clinical onset and were eliminated with the IST were not considered.
• Overall survival.
The study protocol conforms to the ethical guidelines of the 1975 Declaration of Helsinki. Although this is a retrospective analysis of prospectively collected data, an informed consent had been obtained from each patient in the time of liver biopsy and all the data were used in a confidential manner.
Statistical analysis
Variables were described using measures of central tendency (median and mean) and variability (interquartile range, standard deviation, minimal and maximal values) for continuous level parameters; and using percentages for categorical level parameters. Quantitative variables were compared between cirrhosis and non cirrhosis groups using Wilcoxon rank-sum test and qualitative variables, using difference of two binomial proportions. Survival curves for both groups, patients with and without cirrhosis at presentation, were calculated using Kaplan-Meir method and were compared by log-rank test. A p value < 0.05 was considered as statistically significant. Table 1 shows the main clinical, biochemical and histological features at presentation time in the 139 patients with type 1 AIH. Gender was female in 113 patients, male in 26 (female:male ratio, 4.3). Median age was 45.7 years old (minimal age 2, maximal age 79), with a bimodal distribution (Figure 1 ). Immunological extrahepatic manifestations were found at the diagnosis time or during the follow-up in 37 out of 139 patients (27%). The more frequent extrahepatic diseases were thyroiditis in 10 patients, reumatoid arthritis in 6, vasculitis in 5, autoimmune thrombocytopenic purpura in 4, systemic lupus erythematosus in 3.
RESULTS

Characteristics of patients at baseline
At presentation time, liver biopsies were performed in 100 out of 139 patients, and median stage (according to Ishak classification) was 4 (interquar- tile range 3-5), cirrhosis being shown in 35. Among the 39 patients in whom liver biopsies could not be taken (usually because of coagulopathy), imaging methods inequivocally showed features of cirrhosis in 20 of them. Therefore, among 120 patients in whom this result could be evaluated, 55 (45.8%) presented a cirrhotic stage at presentation and 65 did not. In the other 19 patients, a liver biopsy could not be performed and the imaging methods did not show unequivocal signs of cirrhosis.
Outcomes after immunosuppressive treatment
The median follow-up was 57.7 months (minimal 0.4, maximal 231.9 months, interquartile range 27.2 to 105.9 months). IST was given to 118 out of 139 patients (85%) and a complete response was obtained in 91%, a partial response in 4% and treatment failure was observed in 5%. During follow-up, 20 patients presented a relapse, mostly (n = 15) associated with a treatment withdrawal (decided by the patients and against the medical indication). In the other 5 cases, relapses were associated with postpartum period in 2 and reductions of IST doses in 3 other patients. During follow-up, 36 patients presented one or more cirrhosis complications (ascites in 21, severe infections like bacteremia or spontaneous bacterial peritonitis in 19, encephalopathy in 16, upper digestive bleeding related to portal hypertension in 11). Eighteen patients died, 10 because of non liver related deaths, 8 because of liver related deaths. Eight patients underwent a liver transplantation, because of cirrhosis complications and/or irreversible hepatic failure. The survival for the whole group of 139 type 1 AIH patients was 81.7% at 120 months (95% CI, 72.7%-91.8%) (Figure 2) . Table 2 shows the basal clinical and biochemical features of patients with presence or absence of cirrhosis at diagnosis time. Patients with cirrhosis were significantly older than those without cirrhosis [median age (interquartile range) 50.1 (29.2-79.5) years old vs. 32.4 (10.8-49.2) years old, respectively] (p = 0.0002). Prothrombin activity and serum albumin were significantly lower in patients with cirrhosis than in those without cirrhosis at baseline (Table 2 ). In contrast, bilirubin, AST and ALT levels were significantly higher in patients without cirrhosis than in those with cirrhosis (Table 2) , probably due to a slightly higher proportion of patients showing an acute hepatitis-like presentation in the group without cirrhosis.
There was no significant difference in the followup time between patients with and without cirrhosis at baseline [median (minimal-maximal) 56.2 months (0.4-231.9) vs. 66.2 months (5. 4-196.7) , respectively] (NS) and either in the proportion of patients receiving IST or in the response to treatment ( Table 2) .
Complications of cirrhosis and survival
During follow-up, 27 out of 55 patients with cirrhosis at presentation and 7 out of 65 patients without cirrhosis had cirrhosis complications. The probability of remaining free of cirrhosis complications was significantly lower in patients with cirrhosis at baseline (49.1% at 102 months, 95% CI, 35.5-67.9%) than in those without cirrhosis at presentation (86.7% at 102 months, 95% CI, 77.1%-97.5%) (p = 0.0000) (Figure 3) .
During follow-up, 13 out of 55 patients with cirrhosis at presentation and 2 out of 65 patients without cirrhosis died (5 and 2 patients, respectively, due to liver related events). The other 3 deaths occurred in the subgroup of 19 patients where we could not define presence or absence of cirrhosis (one death due to a liver event). The figure 4 shows that patients with cirrhosis at diagnosis time had a significantly lower survival at 120 months than those without cirrhosis at presentation (67.1%, 95% CI, 51.3-87.6% vs. 94.4%, 95% CI, 86.9-100%, respectively) (p = 0.003). 
DISCUSSION
In this retrospective analysis of a large series of type 1 autoimmune hepatitis patients prospectively followed in a single center, we found that presence of cirrhosis at presentation did influence the evolution and prognosis, being associated with a higher incidence of decompensation and a lower survival.
Our population of type 1 AIH patients shows clinical, demographic, biochemical and histological features that are similar to those described in the international literature, with a female predominance (female:male ratio 4.3:1), immunological extrahepatic manifestations in 27%, median AST levels 9 times above the ULN, median gamma globulin levels 3.0 gr/dL and acute hepatitis-like presentation in 49%. The characteristics of our hospital harboring a Pediatric and an adult Liver Units gives us the possibility of studying the whole spectrum of type 1 AIH patients and we confirmed a bimodal age distribution, with one peak in the first 2 decades of life and another peak in the 6th and 7th decades (Figure 1) . The percentage of patients receiving IST (85%), the response to therapy (complete response in 91%) and the global survival [93.1% at 60 months (95% CI, 0.89-0.97) and 80.4% at 120 months (95% CI, 0.71-0.92)] were also comparable to previous studies. 2, 18 We do not have a clear explanation for the discrepancy in the long term outcome among patients with autoimmune hepatitis and cirrhosis at presentation in the Mayo Clinic report 12 and the other two, the Toronto group study 14 and ours. The 3 studies analyzed a large population of AIH patients (n = 128, 125 and 139, respectively). All the patients had a type 1 AIH in the Mayo Clinic study and ours, while there were only 5 cases of type 2 AIH included in the Toronto study. The criteria for indicating IST, the definitions for response to treatment and percentages of responses observed were similar as well in the 3 hospitals. Among the subgroup of cirrhotic patients at baseline, a complete response to treatment was found in 78% of them by Roberts, et al. in the Mayo study, 12 and in 82% of them by us. More recently, the Mayo Clinic group has published that patients who presented more than one relapse episode during follow-up had a poor prognosis, associated with more frequent hepatic deaths or need for transplantation. 19 This finding does not explain the lower survival observed among our cirrhotic patients, because we do not indicate treatment withdrawal (as Dr Czaja group usually does 2,12 ). As a consequence, only a minority of our patients (n = 20) has presented relapses (mostly only one episode).
One variable that is very difficult to analyze in these retrospective studies is the level of aminotransferases during the long-term follow-up. A recent study from Japan has shown that elevated serum alanine aminotransferase levels (≥ 40 IU/L) during the follow-up period were associated with progression to decompensated cirrhosis; 20 and a previous one had found that the inability to have consistently normal aminotransferases during remission was associated with cirrhosis development. 21 The definition of complete response according to the IAHG report included these 2 possibilities: persistently normal AST or ALT values; or aminotransferase values less than twice the upper normal limit during reductions in steroid doses in the maintenance therapy. 4 This subtle difference in the response to treatment has not been analyzed in the 3 retrospective studies that we are comparing. Therefore, further prospective studies should be performed to address if the long term outcome is better in cirrhotic HAI patients who achieve completely normal AST and ALT values during IST than in those who show aminotransferase values less than twice the UNL.
The percentage of ten-year survival that we found in our cirrhotic patients (67.1%, 95% CI, 51.3-87.6%) is comparable to that described by Feld, et al., in Toronto (61.9%, 95% CI, 44.9%-78.9%). 14 Furthermore, percentages of ten-year survival were also very similar among noncirrhotic patients from our study and the Canadian study (94.4%, 95% CI, 86.9-100%, and 94.0%, 95% CI, 87.4-100%, respectively). Finally, a recently published Swedish multicentric study also concluded that cirrhosis at diagnosis was associated with worse outcome and the overall survival in the AIH cohort was significantly lower compared to an age-and gender-matched population from Sweden, 15 years after the diagnosis. 22 
CONCLUSION
In spite of patients with autoimmune hepatitis and cirrhosis show similar patterns of response to immunosupresive treatment than those without cirrhosis, their long-term prognosis seems to be worse. These findings should be further investigated in prospective studies and especially addressing subtle differences in the response to maintenance therapy (completely normal vs. mildly elevated aminotransferases).
